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ABSTRACT
Microchemical characterization of the effects of low-pressure transferred arc
plasma processing on precomposited 1100 Al - 30 wt.Z SiCp and Al - 5 wt.% Ti -

30 wt.% SiCp powders is described.

EXPERIMENTAL RESULTS

This report describes characterization tests performed on low-pressure plasma
processed precomposited powders. Powder preparation and plasma processing
parameters were described in a previous report. In particular we describe the
microchemical characterization performed on two types of low-pressure plasma
processed precomposited powders which were allowed to solidify in free flight
and this did not impinge upon the water-cooled substrate, i. e. were not
incorporated into a deposit, and compare the results to the starting
precomposited powders. Microstructural features of these materials were also
described in a previous report. The two types of precomposited powders used
for these experiments were 1100 aluminum - 30 wt.Z SiCp and aluminum - 5 wt.%

Ti - 30 wt.% SiCp .

Figure 1 shows the C and Si microprobe traces across a representive large SiC
particle in the microstructure of the as-produced 1100 - 30 wt.Z SiC
precomposited powder. The SiC particle showed edge X-ray resolution of 2
microns which is approximately equal to the theoretical resolution at the 15 KV
beam voltage used. Corrected X-ray intensity ratios for Si and C are 30:1 for
the as-produced material which is assumed to contain stoichiometric silicon

carbide. For comparison, Figure 2 shows the microprobe trgces obtained for low
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‘éﬁ pressure plasma-processed 1100 - 30 wt.¥ SiCP precomposited powders. The most
':; ' striking feature of the microstructure of the plasma-processed powder is the
E;i significant reduction in the number of large SiC particles present in the
i-‘ microstructure. A backscattered electron image showing the microprobe trace is F
{;: shown in Figure 3. The majority of SiC particles in the microstructure were
tﬁ found to be less rhan 5 microns in diameter which is nearly a factor of three
¢,
’ smaller than in the as-produced powders. As shown in Figure 3, the microprobe
&§ trace passes through two of the small SiC particulates. The peak X-ray
. intensities for Si and C are reduced to a ratio of 20.4 suggesting possible
25- loss of Si due to vaporization, however the small SiC particle size may affect
;: this result since the SiC particle size now is only twice the theoretical
;ﬁ% resolution limit. The resolution does not permit inference as to possible
;3. ' increases in C concentration at the particle/matrix interface caused by plasma
‘a' processing (compare C profiles in Figure 2 to those in Figure 1). Such
%E increases in C concentration might suggest the presence of A14C3 at the
;:' particle/matrix interface. The shape of the Si profile near the interface does
ﬁ# sugg~st possible Si dissolution into the matrix as would be expected if A1403
,i} is formed at the interface, however.
(s
LA
:‘- Figure 4 shows the microprobe traces for the as-produced aluminum - 5 wt.%
1. titanium - 30 wt.% SiCp powders, Figure 5 shows a backscattered electron image '
ﬁh of the microstructure corresponding to the microprobe trace in Figure 4. The l
1}? microprobe trace shown in Figure 4 indicates a loss of edge resolution for the
’%i SiC particulates (to about 4 microns) suggesting that some Ti/SiC reaction may
.‘5 A have occurred during low~temperature processing, although this seems highly
g; . unlikely. The Si:C peak X-ray intensity ratio is only 13.5 and the C and Si
g& peak intensities are slightly displaced. Both of these observations are
e
"
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believed to be artifacts of the measurement techniques used. The titanium
concentration curves indicate the presence of fine Ti-rich phase particles in
the matrix phase as noted previously in metallographic examination. Figure 6
shows the microprobe traces for the low-pressure plasma processed aluminum - 5
r wt.% titanium - 30 wt.% SiCp powders. The corresponding backscattered electron
micrograph is shown in Figure 7. As above, a reduction in average SiC particle
size is noted after plasma processing. The SiC peak X-ray intensity ratio is
. now measured at 24.4 which is in reasonable agreement with the measurements on
the plasma processed 1100 - 30 wt.X% SiCp powders. The titanium concentration
shows an apparent buildup in the near-interfacial matrix phase suggesting some
. interfacial TiC formation and does not show the 'peaking" in one matrix away
from the interface which would be expected if Ti-rich intermetallics were
Y| present. A high Ti concentration may possibly have been ''quenched in" to form
a non-equilibrium microstructure devoid of the A13Ti phase. No clear evidence
of the expected interfacial TiC formation is found, but again the resolution is
f too low to observe this interfacial phase directly. Similar analyses of

v composite deposits produced on water-cooled substrates are in progress.
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Figure 3. Backscattered electron image showing the path of the
.a::: microprobe trace presented in Figure 2.
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4 Figure 5. Backscattered electron image showing the path of the
v microprobe trace presented in Figure 4.
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Figure 7. Backscattered electron image showing the path of the
microprobe trace presented in Figure 6,
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